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1. WBS ID  1.4.2       $ $154,107 total for this WBS 

 

 

2. WBS Name  Surface Cables 

 

3. Estimated by Tyce DeYoung (Michigan State University) 

 

4. WBS Dictionary Description 
This element includes design, procurement, and quality assurance of the physical cables running along the 
surface from the IceCube Laboratory (ICL) building to the Upgrade strings. It also includes labor and 
materials associated with modifications to the ICL required by the Upgrade project which are not provided 
by ASC, and transportation of equipment to Port Hueneme. 

 

5. Assumptions and Related Documents 

The estimates described in this document rely on the following assumptions, which are consistent with the 
Project’s “Key Assumptions” document” (1) and the “Cost Estimating Plan” (2). 

• The cost estimate technique classifications (A-L) follow the US Government Accountability Office 
(GAO) best practices. These are summarized in the Project’s Key Assumptions document (1). The 
techniques are: A=Analogy; C=Engineering build-up; D=Expert opinion; E=Extrapolation from 
actuals; F=Parametric; L=Learning Curves. 

• Contingency codes are assigned to each item: C1—C8. These reflect the estimated uncertainty in the 
estimate. The meanings of the contingency codes and the percentage of contingency in each case are 
described in the Key Assumptions document (1).  

6. Scope 
 
 
The scope of this BOE covers the following L3 areas: 
 

1.4.2.1 Surface Cable Assemblies The labor, materials, and capital equipment required to 
design, spec, purchase and assure quality of the cable 
assemblies carrying power, communications, and 
timing information from the ICL to the terminations of 
the MCAs in the surface junction boxes. 

 

1.4.2.2 Surface Junction Boxes Labor, material, and equipment required to design and 
construct or purchase the junction boxes housing the 
connections between the MCAs and SCAs. 
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1.4.2.3 ICL Upgrade The labor to support definition of requirements 
for SCA entry into the ICL and infrastructure 
support of CPT surface electronics within the 
ICL. Includes surface cable entry, power usage, 
and heat load; any modifications of the ICL are 
implemented by ASC. 

 

1.4.2.4 On-ice support for surface 
cable installation 

 

 

7. Materials, Supplies, Equipment, Travel 

7.1. Procurement of Materials, Supplies, Equipment 
 
Materials, supplies and equipment in this area are related to design, prototyping and testing of the surface 
cable assemblies (SCAs), surface junction boxes (SJBs), and patch panels and patch cables to be installed in 
the ICL, and connectorization and testing of the SCAs at MSU.   
 
Cost of $2,000 per SJB (times seven boxes) is based on engineering estimate.   
 
Cost of $1,000 for ICL patch panels is SME estimate.  Costs of $175 per patch cable times 174 cables (154 for 
ICL and 20 for NTS) plus 15 spares are based on cable and connector quotes updated 2022.  Milspec 
connectors were previously purchased in 2021 and are not included in the cost estimate.  Cost of shipping to 
PTH is based on SME estimate.   
 
Costs of physical qualification (PQ) medical exam and rental of extreme cold weather (ECW) gear for SMEs 
deploying to South Pole in support of installation activities is based on guidance from the project office. 
 
An allowance for miscellaneous supplies of $500/year for the duration of the effort in each L4 area is based on 
SME experience. 

7.2. Summary of Materials, Supplies, and Equipment Resources 
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7.3. Travel 

 
Travel is budgeted for two surface cable SMEs to travel to South Pole in FS2 to assist with installation of the 
surface cables and surface junction boxes.  Costs for PQ and ECW equipment are included under M&S. 

8. Labor 

8.1. Labor Estimate 
Labor costs for WBS 1.4.2 include design, connectorization, and final acceptance testing of the surface cable 
assemblies (SCAs), design and procurement of the surface junction boxes (SJBs), coordination with ASC of 
modifications to ICL required for SCA installation, production of patch panels and cables for the SCAs inside 
ICL, and on-ice support for surface cable installation. 
Labor estimates for procurement of the SJBs are based on SME estimate.  The bulk of the effort is scheduled 
for PY4 with 8 hours in PY5.  Labor of 24 hours per SME involved in SJB production for pre-ship review is 
based on experience with past project reviews.  Labor estimate of 3 days for packaging and shipping SJBs is 
based on experience with shipping other project items. 
Labor estimate for design and fabrication of patch panels is based on SME estimate.  Labor for final design of 
patch cables is SME estimate.  Labor for production of patch cables is SME estimate based on time required 
for fabrication of test leads and connectorization of SCAs.  Labor for final design review and pre-ship review 
are based on experience with past project reviews. 
Labor estimate for on-ice SME support for installation is based on SME evaluation of required tasks in ICL. 
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8.2. Summary of Labor Resources  

 

9. References 

[Ref-1]  1. IceCube Upgrade Project. Key Assumptions for the IceCube Upgrade Project.  

[Ref-2]  2. —. Cost Estimating Plan.  

 
 
.  

Revision History 

 
Date Revised by Summary of changes 

2022-02-28 Tyce DeYoung First version created 

2022-03-09 Tyce DeYoung Added tables from Smartsheets.  Added total PY5-8 cost. 

2022-04-10 Tyce DeYoung Removed references to PY4 activities.  Added information regarding 
on-ice installation activities. 
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